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D scrlption 

The present invention relates to a communication 
system having a central device for converting a graphic 
image into spoken words, the graphic image represent- 
ed by a single string of data composed of an ordered 
set of pixels, where each pixel may be represented by 
a binary bit. 

BACKGROUND OF THE INVENTION 

The communications field in recent years has seen 
development and widespread usage of facsimile ma- 
chines for rapid and simple transmission of printed doc- 
uments. In fact, the facsimile machine has, for the most 
part, replaced telegraph or cable communications so 
common in years past. Simply this has occurred be- 
cause of a major increase in speed of transmission of 
graphic images over telephone circuitry, and secondly 
a drop in cost in the machine necessary to undertake 
conversion of a printed document into a graphic image. 
The term "telephone circuitry" as used herein is meant 
to include transmission facilities using wires, fiber optic, 
wireless or satellite communication for signals from one 
location to another whether public or private. 

Concurrently, computer technology has made vast 
strides in that some form of a computer is the rule rather 
than the exception even in the smallest of business 
firms. With the introduction of the computer, there has 
been advent of communication between computer ter- 
minals. By this, it is meant that textual material stored 
in one computer system in coded characters can now 
be transmitted over telephone circuitry to a second com- 
puter for manipulation in the second computer. Unfortu- 
nately the compatibility of the two computers in this form 
of communication is critical. Such simple matters as to 
the coding scheme of the characters (e.g. of eight data 
bits or seven data bits per character, the presence of 
parity or not) the transmission and receiving rate (e.g. 
300, 1 200, 2400 bits per second) and the like are critical 
and thus determine compatibility of communications be- 
tween computers. Unfortunately, there is no standard for 
communication between computers. 

To the contrary, the facsimile community has recog- 
nized the need for compatibility, so that communications 
between facsimile machines and for that matter be- 
tween facsimile machines located in different countries 
presents practically no problems. 

Fundamentally there exists a difference between 
data transmitted from a facsimile machine which is in 
graphic form and data transmitted between computers 
which is in a character coded format. Facsimile trans- 
mission usually starts with a page of material that may 
include pictures or graphics in addition to text. The doc- 
ument is scanned by the machine across the width of 
the page to determine the presence or absence of an 
image be it a character or a graphic. The scan in a nor- 
mal page of text consists of 1,728 individual "looks" or 



pixels across each 8 1/2 (21 .7cm) line with 1,056 lines 
per page (a page being 11 inches long or 28 cm). Each 
pixel may be represented by a 0 or a 1 in a binary format, 
0 indicating no image, 1 indicating the presence of an 
s image. In addition, there are coding schemes to reduce 
the number of pixels transmitted over the telephone line 
thereby reducing the time taken to send the document. 
For example, large areas of no textual matter or graphic 
may be skipped by such a coding scheme. Nevertheless 
to the information gathered by a facsimile machine is even- 
tually represented by a series of ones or zeroes indicat- 
ing the presence or absence of an image in a rather 
small area (for example: 0.005 inches wide by 0.01 inch- 
es high - .13 mm x .26 mm-in the normal scan). 

Data, on the other hand, ordinarily is stored in the 
computer environment by coded characters, the most 
common code being the ASCII character set (American 
Standard Code for Information Interchange), which con- 
sists of a seven bit code permitting 128 different char- 
acters. This seven bit ASCII code with the addition of 
one bit has an extended set thereby providing for 256 
distinct characters. (There exist other coding schemes 
for the Roman alphabet and also somewhat more com- 
plex coding schemes for the longer alphabets and even 
more complex coding schemes for ideographic lan- 
guages.) 

In short, the graphic image of a character as deter- 
mined by a facsimile machine may, for example, consist 
of a matrix of approximately 10x10 pixels or 100 indi- 
vidual bits per typewritten character. Whereas the cor- 
responding ASCII code for that character would be ei- 
ther 7 or 8 bits depending upon the coding structure uti- 
lized. 

There exists at the present time technology to con- 
vert textual matter stored in ASCII or equivalent coded 
characters into speech. Of course it is understood that 
the coded characters are arranged in groups to form 
words and the words in turn are arranged in sentences. 
(It should also be understood that this discussion, while 
addressing the English language in the text-to-speech 
environment, is equally applicable to languages using 
either an alphabetic system or an ideographic system 
such as one of the oriental languages.) Thus, if textual 
matter is stored in a computer in a coded character set, 
it is possible to convert that text to the spoken word for 
transmission over telephone circuitry to a remote site. 

The term text-to-speech as used in this invention in 
relation to conversion, includes the conversion of strings 
of recognizable words into spoken words by means of 
a "look-up" table of prerecorded words such that the re- 
corded spoken words when assembled can be transmit- 
ted to a human listener. The term text-to-speech prefer- 
ably includes the more fundamental and more flexible 
procedure of converting strings of individual letters into 
spoken words through the use of phonemes, where an 
individual phoneme represents a sound associated with 
a portion of a letter, a letter or more than one letter, all 
taken in context with other letters of the same word and 



20 



25 



30 



35 



40 



45 



50 



2 



3 



EP 0 457 830 B1 



4 



in context with a group of words. Text-to-speech, for ex- 
ample, in the first instance would record all the English 
words using "ough" such as "tough" or "through" or 
"though." Whereas in the second instance, the sounds 
associated with the phonemes for the letters o, u, gh 
and th, would be combined properly to construct the 
words. Where appropriate the first text-to-speech con- 
version will be referred to as recorded speech while the 
phoneme approach will be referred to as synthetic 
speech. Where either method is appropriate or a com- 
bination is used, the term text-to-speech will be used. It 
is to be understood that the term text-to-speech is meant 
to include all methods of non human computerized con- 
version of written words into human sounds that recog- 
nizably convey the words to a listener. 

There also exists, at the present time, a capability 
of converting a graphic image either received from a fac- 
simile machine or from a scanner into coded character 
sets with the fair degree of accuracy. This first came 
about in what was called the optical character reader or 
OCR. Originally, OCR machines were limited to special 
character fonts. More recently, OCR machines have 
been developed to read most common fonts (e.g. cou- 
rier). One of the most recent advances is a software 
package, available from OCR Systems, Inc. of Bensa- 
lem, Pennsylvania sold as ReadRight that can convert 
scanned text in graphic format to ASCII coded charac- 
ters. 

One of the principal advantages of facsimile tech- 
nology is almost instantaneous transmission and recep- 
tion of important information. However, if the intended 
user of the information is not present at the location of 
the facsimile receiver, this benefit is lost. The principal 
problem this invention solves is how to give users re- 
mote access to facsimile information in a timely way 
without the need of reproducing the visual image in the 
facsimile transmission. 

An additional benefit is permitting the remote user 
to control the eventual disposition of the information in 
the facsimile message. Without knowledge of address- 
ee, the subject, or the source of a facsimile transmis- 
sion, it is not possible to make intelligent decisions about 
how the document should be handled. When the user 
of this invention has received this kind of information in 
spoken form, he or she can decide how important it is, 
whether it should be relayed to another machine, or 
whether it should be held in memory without being print- 
ed to preserve its confidentiality or whether some other 
disposition should be taken. The invention permits the 
remote user to effect the desired disposition of the fac- 
simile message utilizing touchtone commands from a 
remote telephone. 

Thus US-A-4 805 207 and EP-A-0 21 5 309 describe 
a system which converts ASCII codes to speech, but 
only upon demand. The ASCII text of this known system 
forming the basis for the message can be made availa- 
ble to the receiver either on a computer screen as text 
or in a voice mode. However, the known system does 



not convert graphic images to ASCII text for subsequent 
transmission to the receiver. 

Another system is known from JP-A-63086654. 
This known device is provided for transmitting notes 
s from an originator to a recipient by converting a graphic 
or handwritten image into speech immediately at the 
sending site and transmitting it through regular phone 
lines as a voice message, the whole in form of a so 
called secret call system. 
10 it is an object of this invention to combine the fac- 
simile reception capability with the graphic-image-to- 
coded-character-set capability and then the conversion 
of coded character textual matter into the spoken word 
for retransmission over telephone circuitry. 
is it is a further object of this invention to add an inquiry 
capability to the aforesaid combination so that a remote 
user can inquire as to the status of facsimile messages. 

It is still a further object of this invention to include 
with the facsimile reception and conversion system, a 
20 management capability so that incoming facsimile mes- 
sages may be properly routed to the interested user. 

It is still a further object of this invention to include 
options for the disposition of incoming facsimile mes- 
sages. 

25 The device according to the present invention com- 
prises the features as defined in the characterizing part 
of claim 1 . 

According to the present invention the text-to- 
speech capability is located at some central computer, 

30 provided for sending specifically a facsimile to a com- 
pany for delivery to an individual in that company. If the 
individual is not physically present at the company, he 
can call in from a remote site and obtain a text-to-speech 
interpretation of the facsimile. Three important points 

35 are immediately apparent: First, the originator of the fac- 
simile message need not and indeed does not have a 
text-to-speech capability. The second important point is 
that the translation or transliteration from text-to-speech 
occurs only on command from a remote recipient. Final- 

40 |y, the recipient does not need a facsimile or a text-to- 
speech capability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 Figures 1 through 7, 9 and 10, consist of a flow 
chart, which represents the logic of the computer soft- 
ware necessary to accomplish the invention on the hard- 
ware depicted schematically in Figure 8. 

Figure 8 is a schematic representation of the hard- 

50 ware necessary to implement this invention. Figure 1 0a 
is a comparison of a letter F in graphic form and a logo. 

DETAILED AND DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

55 

Referring now to Figure 8 a system 10 is shown 
schematically which system consists of hardware and 
software necessary to operate the system. System 10 
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includes a processor 12 which may also be referred to 
as a CPU or central processing unit. Processor 12 has 
associated therewith a memory 14. The combination of 
processor 1 2 and memory 1 4 may be in any well recog- 
nized form of computer; however, it is pointed out that 
in the embodiment described herein, processor 12 and 
memory 1 4 are component parts of a personal computer 
of the IBM type. That is a computer including a micro 
processor of the 808X family or a derivative thereof. At 
least a portion of the memory should be of a non-volatile 
type as the system software 16 and other software to 
be described subsequently must be readily available at 
start up time. Memory 14 preferably includes a large 
RAM (random access memory) available for data ma- 
nipulation. Further, memory 14 may additionally include 
portions in the form of a "floppy" disk or "hard" disk. 
None of these types of memory is shown in detail as 
they are well known in the art and are herein collectively 
represented by memory 14 shown in Figure 8. Included 
with CPU 12 is "system" software 16 such as MS/DOS 
available with IBM type personal computers for an over- 
all operating system. Other operating systems would al- 
so suffice particularly for other computer systems. The 
system also may include a keyboard 1 8 for entry of tex- 
tual matter and for program control. A monitor 20 having 
a cathode ray tube for display or the like is also included, 
as is a printer 22. Printer 22 preferably should be capa- 
ble of printing graphic images. This can be accom- 
plished with such printers as the Hewlett Packard Laser 
Jet Series available from Hewlett Packard in Palo Alto, 
California. 

Processor 1 2, memory 1 4, system software 1 6, key- 
board 18, monitor 20, and printer 22 are all available in 
the market place and can be characterized as a person- 
al computer. This personal computer has been enclosed 
in a dashed line and will be referred hereinafter as com- 
puter 24. 

System software 16, which as previously noted is 
well known in the art, may for example be a disk oper- 
ating system commonly referred to as DOS or MS/DOS. 
It is to be understood that other operating systems and 
other computers than the IBM type are equally applica- 
ble to this invention. 

Essential to the invention is a device for receiving 
and transmitting graphic images. Such a device is com- 
monly called a facsimile machine and is represented by 
the facsimile block 26. Facsimile machines come in var- 
ious forms. Generally, a facsimile machine is a stand 
alone item that connects to a telephone line 28 (in the 
embodiment shown in Figure 8, there is an intervening 
device called a call router which will be described in de- 
tail in the ensuing discussion) so that a graphic image 
may be transmitted to a remote facsimile 30. Remote 
facsimile 30, of course, is capable in transmitting graph- 
ic images of textual matter to facsimile 26. Facsimile re- 
ception and transmission device 26 is preferably in the 
form of an add-on "board" to computer 24. A board and 
associated software that fulfills all the requirements of 



this invention, except the capability of scanning a graph- 
ic image for transmission to a remote facsimile, is avail- 
able from Gamma Link at 2452 Embarcadero Way, Palo 
Alto, CA 94303 under the trademark Gamma Fax. If a 
5 stand-alone facsimile machine is used, the machine 
must be capable of sending the received message on 
to memory 14 as a digital signal. In the preferred em- 
bodiment, the scanning capability is available in scanner 
54 which will be described in more detail below. The sys- 
10 tern in Figure 8 also includes a call router 32 which sens- 
es the incoming facsimile signal on telephone line 28 by 
recognizing the "handshake" of the remote facsimile 30. 
Upon such recognition the call router will direct the in- 
coming signal to facsimile machine 26. Recognition of 
is an incoming facsimile signal is done in the normal man- 
ner, that is a pulsed tone is sent by the remote facsimile 
30. This pulsed tone is sensed by call router 32 which 
includes a touchtone chip 34 and associated software. 
Such a software algorithm is found in the BesTspeech 
Server Tool Kit part number 650 available from Berkeley 
Speech Technology at 2409 Telegraph Avenue, Berke- 
ley, CA 94704. 

Call router 32 is also equipped to receive incoming 
signals from a remote telephone 36 or remote computer 
38. Remote voice telephone calls from telephone 36 are 
sensed by call router 32 by the absence of a tone or by 
the presence of a modulated tone caused by a human 
voice being sent over transmission line 40. Alternatively, 
if the caller at remote phone 36 fails to speak, the call 
router will wait a specified period of time, for example, 
10 seconds, and play a recorded message asking for a 
touchtone signal from a human user at remote phone 
36. Alternatively, voice commands could substitute for 
touchtone signals. 

In the event, a remote computer 38 is calling into a 
call router 32 through a remote modem either in or as- 
sociated with remote computer 38 (the remote modem 
is not shown) the call router will go through the same 
sequence, that is, listen for a fax tone, wait 10 seconds, 
play the recorded message and wait for a touchtone. 
Failing to receive either a fax tone, a modulated tone 
(voice ) or a touchtone, the call router will automatically 
route the call to modem 42 for the usual "handshake" 
operation used between computers. 

Call router 32, as noted above, includes in chip 34 
a voice storage capability 44, touchtone capability 35, a 
text-to-speech algorithm 46, and speech recognition ca- 
pability 48. This multi-capability, as previously men- 
tioned, is available from Berkeley Speech Technology. 
The text-to-speech algorithm envisioned here is for syn- 
thetic speech. 

The system 10 also includes certain software capa- 
bilities including a character recognition program 50 
which is available from OCR Systems under the trade- 
name ReadRight, model No. 8200-1X1 IF or 8200-IX2IF 
The ReadRight software is available from OCR Systems 
at 3434 Progress Drive, Suite I, Bensalem, Pennsylva- 
nia 19020. Character recognition device 50 has the ca- 
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pability of "looking" at received facsimile graphic images 
in pixel form and converting the graphic images into AS- 
CII character sets with a relative degree of accuracy 
such that intelligence can be made from the information. 
Once the character recognition is completed, the ASCII 
character set so developed may be stored in a text file 
52 which may be a portion of memory 1 4. 

System 10 also includes a document scanner 54 
whereby a document, either textual or graphic or a com- 
bination thereof, may be scanned for input into the sys- 
tem in the form of a graphic image described above. 
Thus, scanner 54 may be used for preparing a docu- 
ment for facsimile transmission to a remote facsimile 
machine such as a remote facsimile 30 or to remote 
computer 38 where a character recognition device sim- 
ilar to character recognition device 50 may be located 
to convert the scanned image back into ASCII text, if the 
scanned image was textual in character originally. 

Another feature of the present system is the ability 
of the Gamma Link facsimile board 26 to convert ASCII 
text to a graphic image. While this may seem redundant, 
it gives a capability to computer 24 of sending an ASCII 
text directly to another facsimile machine without the 
need of scanning. 

The system includes, in software form, instruction 
profiles 56 which will be described in greater detail in 
the ensuing discussion of the software. In like manner, 
the dialogue generator 58 will also be discussed in the 
relation to the software. 

THE SOFTWARE 

Figures 1 to 7, 9 and 10 illustrate one embodiment 
of software shown in flow chart form that would be op- 
erable to perform the functions of the system described 
herein. In the flow charts, the incoming connector block 
indicates the figure from which the flow chart emanated 
while the outgoing blocks indicate the figure to which the 
program is going. 

It is assumed that CPU 1 2 illustrated in Figure 8 and 
the system software 16 also illustrated therein is readily 
available in the market place. For example, CPU 1 2 may 
be an IBM personal computer while the system software 
16 may be the familiar MS/DOS available with the IBM 
personal computer. The functions of the system soft- 
ware will of course include the capability to drive printer 
22 and operate monitor 20 both are in response to key- 
board 18. Included in system software 16 for the pur- 
poses of this discussion would be the associated soft- 
ware provided with a scanner 54. Those skilled in the 
art will recognize that when the equipment such as print- 
er 22, monitor 20, or scanner 54 are added to a CPU 1 2 
such as envisioned herein that each unit comes with its 
own system software. Likewise the facsimile and recep- 
tion device 26 manufactured by Gamma Link as noted 
above is provided with a certain amount of software, 
which for purposes of this discussion is included in soft- 
ware 16. 



Finally, in this description, the convention of setting 
a flag to 1 is used to denote an operation is to be per- 
formed at some later time. For example, the printing of 
a received facsimile may be requested by the "system" 
s or by the "user" stored profile. It may also be requested 
by a user upon notification as will be described. It is to 
be understood that other methods could be used includ- 
ing immediate print-out, relay or the like without depart- 
ing from the spirit of the invention. 
10 Referring now to Figure 1 , with the assumptions set 
forth above in mind, the flow charts shown in Figures 1 
to 7, 9 and 1 0 are illustrative of a single operation caused 
by the reception of an incoming signal by call router 32 
from a remote facsimile machine 30, telephone 36 (in 
'5 the form of voice communication) or from the remote 
computer 38. Initially call router 32 performs a function 
set forth in Figure 1. In particular call router 30 detects 
a ring by operation block 60 while simultaneously setting 
a series of flags to zero, each of which will be addressed 
subsequently. These flags are operable to control the 
various output functions of the software. Once the ring 
is "answered" by figuratively taking the "receiver" off the 
"hook", an initial determination is made in decision block 
62 as to whether the incoming signal is a facsimile trans- 
mission from a remote facsimile such as remote facsim- 
ile 30, a voice telephone call from telephone 36 or a 
computerized call from the remote computer 38. 

Taking first the possibility of a telephone call or re- 
mote computer contacting call router 32, decision block 
62 would determine that no identifying facsimile tone or 
fax tone has been received. For purposes of this discus- 
sion, when a facsimile machine operates to contact a 
remote facsimile machine a series of tones which differ 
from the pulsed tones of a telephone are sent to the re- 
ceiving facsimile machine. This "handshaking" is well 
known in the art and will not be discussed further other 
than the say that call router 32 includes necessary cir- 
cuitry to determine the presence of the fax tone or not. 

Likewise, call router 32 includes the capability to de- 
termine whether a touchtone signal or a pulsed tone has 
been received from the remote site. Should a touchtone 
signal be received, the user, located at remote tele- 
phone 36, who had generated the touchtone signal, for 
example the signal generated by the # key would follow 
immediately with a user password using the touch tone 
key pad of the remote telephone 36. (Some systems 
may automatically send a touchtone signal as part of the 
dial up process.) That user password is checked by the 
software herein described in decision block 67. Should 
the user password be proper, the program jumps to Fig- 
ure 5. On the other hand, if the decision block 66 deter- 
mines that the user password is incorrect, the call router 
"hangs up." (Provision can be included, although not il- 
lustrated here, to include a request to the user to reenter 
his or her password.) 

Should the touchtone decision block 64 determine 
that no touchtone signal has been sent then a recorded 
message stored in voice message section 144 (Figure 
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8) Is played through the call router as indicated in oper- 
ation block 68. This recorded message asks tor a touch 
tone signal. This system is particularly appropriate 
where a user is calling from a public telephone. A ded- 
icated line may, on the other hand, include as an initial 
step the sending of a touchtone signal thereby preclud- 
ing the recorded message. If no touchtone signal is re- 
ceived as indicated in the decision block 70, call router 
32 will route the incoming message to a modem 42 for 
further communication to CPU 12. The capability to 
send and receive a text file is included with the Gamma 
Fax hardware and software identified above and is con- 
tained in Fax board 26 and the associated software. 
Such capability is well known in the art and may be ac- 
complished by many commercially available modems 
which not only include the necessary hardware but also 
the software for such capability. 

When the well-known handshaking routine is ac- 
complished by modem 42, the message is received as 
indicated in operation block 76. 

Should a fax tone have been received by decision 
block 62 then the incoming facsimile signal is received 
and stored as indicated in operation block 78 by routing 
the incoming call at call router 32 to facsimile reception 
and transmission software and hardware contained in 
the facsimile portion of the computer as indicated by the 
facsimile block 26 in Figure 8. It is to be understood that 
this incoming facsimile, as is usual in the reception of 
facsimile data, will contain an identification number in 
ASCII code or its equivalent which may indicate the 
name of the originator, or the originator's telephone 
number. The remainder of the message will be in what, 
is called graphic format or image format. Image format, 
as has already been explained, is represented by pixels 
wherein each pixel represents the presence or absence 
of a dot with the entire set of pixels representing the im- 
age. The incoming facsimile will be stored in its entirety 
in computer memory 14. 

Once the incoming facsimile has been received and 
stored, an instruction profile is checked. This instruction 
profile, as indicated in the combined operation and de- 
cision block 80, is at the system level. That is in an in- 
stallation such as envisioned here, where there are mul- 
tiple users, an over all instruction profile may be com- 
mon to all users. For example, it may be appropriate to 
print all incoming facsimiles immediately or only select- 
ed incoming facsimiles. Further it may be appropriate to 
relay all or selected incoming facsimiles to some other 
remote facsimile machine. Thus, in the software asso- 
ciated with combined decision and operation block 80, 
each incoming facsimile's message identification (which 
is in ASCII coded form) is checked against the system 
selected options. For example, incoming messages 
from originator A may all be printed while incoming fac- 
similes from originator Bare stored pending instructions 
at some later time. 

In the system illustrated, since there are other in- 
struction profiles to check which may include instruc- 



tions to print or relay, a print immediate block merely sets 
a flag, for example PF (Print Flag), equal to 1 as indicat- 
ed in decision block 82 and operation block 84. Like- 
wise, an instruction to relay the facsimile immediately 
5 as indicated in decision block 86 and operation block 88 
would, at this point, set a flag such as RF (Relay Flag) 
to 1 so that not only the system profile but also the forth- 
coming user profile can be checked before relay or print- 
ing occurs. 

There will be times when an incoming facsimile will 
be received from a machine having an unknown identi- 
fication. For example, a remote user may send a fac- 
simile from a commercial organization such as a hotel 
or some other facsimile originating location. Of course 
the identification line on an incoming facsimile from such 
a location, as it is received in this system, will not be 
recognizable by the present profiles. However, should 
the incoming facsimile have been originally printed on 
paper carrying a logo or a letterhead, it may be appro- 
priate to a scan for the presence of that logo in order to 
identify the originator. Should the instruction profile so 
direct, the scan for image decision block 90 will jump to 
the scan function illustrated in Figure 10. It is to be un- 
derstood that operation block 92 which actually forms 
the basis for the jump routine or interrupt will set a scan 
flag such as SF equal to 1 so that the scan function is 
not performed twice. 

Referring now to Figure 10, the scan function can 
be performed in the following manner. Initially the re- 
ceived graphic image is checked to see if a logo exists 
as indicated in the decision block 94. This is best illus- 
trated with reference to Figure 1 0a where the capital let- 
ter F is illustrative of a textual figure received in graphic 
format. As has been noted, each letter or character or- 
dinarily encompasses a given amount of space in a 
graphic document, for example, the letter size maybe 
as much as 10 by 15 pixels. As indicated in Figure 10a, 
the width would be 10 pixels and the length L, would 
be 15 pixels. Should there be an area present in the re- 
ceived textual material wherein the dimensions of the 
received image exceeded 10 by 15 pixels, an assump- 
tion could be made that it did not contain textual matter. 
The software associated with this decision block also 
includes a limitation that a logo must be received, for 
example, in the first two inches (50.8cm) of the received 
data. As previously noted, a facsimile is sent at rate of 
1,056 lines per eleven inch (27.94cm) page. Thus, the 
routine would only check the first 192 lines of received 
graphic image. If, in the first 1 92 lines of received graph- 
ic image it is determined that an area greater than a cer- 
tain limit contained information, then operation block 96 
would establish the dimensions of that area in pixels. If, 
on the other hand, there was no identification of an in- 
coming logo, ("no match') the scan function would ter- 
minate and return the program to connector block 98 in 
Figure 1. Whether or not a "match" occurred the scan 
flag SF would remain on or set to 1 . 

Once the dimension of the incoming logo had been 
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determined in pixels, then all stored logos having similar 
dimensions could be obtained from memory 14 by op- 
eration block 100. A comparison on a pixel by pixel basis 
of the stored logos with the received logo is then accom- 
plished in operation block 102. The user is provided with 
a match parameter such that if there was a match of 
95% of the pixels between the stored logo and the re- 
ceived logo then the "match" would be determined to 
have occurred. If the match rate was below the selected 
percentage, the scan function, after checking all of the 
stored logos with the same dimensions, would return to 
connector block 98 with a "no match." If a "match" does 
occur as indicated in decision block 104 then the re- 
ceived facsimile can be considered to have come from 
an organization that is known. As a consequence, the 
name of the organization with the matched logo is ob- 
tained and associated with the received facsimile. This 
is represented by operation block 106. 

The stored logos referred to in this last sequence in 
operation block 100 and operation block 102 are ob- 
tained in the usual manner utilizing scanner 54 to "read" 
desired logos into memory 14 in graphic format. This 
may be done in the usual manner and then followed by 
calling up the stored logo utilizing programs such as the 
Microsoft Paint Brush available from Microsoft at 16011 
N.E. 36th Way, Box 97017, Redmond, Washington 
98073. With the logo available for display on display 20, 
the dimensions thereof may be entered into appropriate 
tables along with the known owner of the logo. 

Referring now to Figure 2, the received facsimile, 
still being stored in memory 14, may then be checked 
for character recognition. Again, it should be understood 
that character recognition at this point would be under- 
taken at the instigation of the system instruction profiles. 
That is, such would occur if the system had previously 
been programmed to perform this function for the iden- 
tified facsimiles. Character recognition would normally 
be done on a selected basis based on the message 
identification received with the original fax or if the scan 
function has been utilized based on the originator deter- 
mined by the scan function. The first step in the charac- 
ter recognition program, once it has been decided to 
perform this function, is to choose a language as indi- 
cated in the dashed box operation block 108. This op- 
eration box has been purposedly dashed as this system 
provides for the capability of recognizing languages oth- 
er than the English language. Thus the system may be 
configured to operate in a foreign language or alterna- 
tively foreign languages may be utilized for particular 
originators as identified by the message identification. 
Since the language choice is an alternative it has been 
placed in dashed lines. If character recognition is de- 
sired, the system would establish a text file to receive 
the character recognition data. This file is created utiliz- 
ing software call ReadRight . The ReadRight program 
is available from OCR Systems, 3430 Progress Drive, 
Suite I, Bensalem, Pennsylvania 19020. The ReadRight 
program scans the received graphic image and trans- 



lates the graphic images into ASCII text. It is to be un- 
derstood that the ReadRight program is not perfect; 
however, it does provide capability of obtaining up to 
90% translation or better from graphic to ASCII text 
s where the graphic is of a widely used type font such as 
courier or the like. Once the text file is created, then a 
flag CR, for create text file, is set to 1 . This is to obviate 
the second creation of the text file based on the user 
profile which is to be explained. 
10 Having created the text file by operation block 110, 
the system profile now has the capability to search for 
keywords as shown in loop 113. Again, keywords can 
be entered into the instruction profile either by the sys- 
tem or by the user and may be a selected group of words 
'5 that are of immediate interest. For example, if a sales- 
man was awaiting information on turbine specifications, 
keywords such as "turbine", "power", "fuel" and the like 
could be entered into a keyword file associated with a 
particular group that may be sending such data into the 
present system. On the other hand the keywords may 
be used generally for all information arriving at the sys- 
tem. If the decision block 112 is selected to search for 
keywords then the created text file is looked at word by 
word to determine if the keyword or keywords are con- 
tained therein. A decision block 114 is located in the key- 
word loop to determine if an immediate print based on 
the discovery of a particular keyword or series of key- 
words may be in order If so, the print flag is turned on 
as indicated in operation block 116. Similarly, a relay to 
a remote site may be in order based on located key- 
words as indicated in decision block 118 and the asso- 
ciated operation block 120. If the decision is made to 
relay then the RF flag is set on. A similar situation would 
occur if the system profile was set to notify a user based 
on keywords as dictated by decision block 1 21 . The key- 
word loop continues until the last keyword has been 
checked as indicated in the decision block 1 22. The key- 
word flag KW is then set to 1 to prevent this loop from 
being repeated based on the user profile. 

Referring now to Figure 3, the user profile, which 
has been pre-entered by a particular user is checked. 
This sequence would start with operation block 124 
which again is overlaid with the decision block followed 
by the same sequence as set forth above for the system 
profile. That is the user may request printing as indicated 
in decision block 126, relay has been requested in de- 
cision block 128, or scan as indicated in decision block 
130. The character recognition block, decision block 
132, if character recognition is requested, performs es- 
sentially the same function as set forth in Figure 2. Sim- 
ilarly, if the user profile directs a keyword search, key- 
word loop 113 shown in Figure 2 at operation block 133, 
will be performed, operation block 1 33, with a return to 
connector block 1 35. 

Referring now to Figure 4, either the system or user 
profile can direct that the addressee of the received fac- 
simile be notified. This is indicated by the decision block 
134 in Figure 4. The basis of the decision taken in de- 
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cision block 134 is gleaned from the information ob- 
tained by the preceding steps. It is well known, that in 
the current state of the art, the addressee of an incoming 
facsimile is not readily identifiable as an entity in a com- 
puter except as a graphic image. For example, if a fac- 
simile is sent to a large corporation and the intended 
addressee is one of the officers of the corporation some 
human intervention is currently required to pass that 
particular facsimile on to the addressee in the corpora- 
tion. Specifically, a human must read the incoming fac- 
simile (the graphic image) to see who the addressee is. 
In the present invention, a good deal of this human in- 
tervention, if not all of the human intervention, can be 
overcome by parameters entered into the system by ad- 
dressees. Specifically, an addressee may ask that all 
correspondence received from a particular organization 
results in notification of the addressee. Secondly, pro- 
spective addressees can include his/her surname in the 
keyword search so that if a "match" is found in a keyword 
search the system will automatically notify the prospec- 
tive addressee. Finally, prospective addressees may in- 
clude a group of keywords such that any incoming doc- 
ument containing that group of keywords will result in 
notification. The notification sequence indicated in Fig- 
ure 4 includes automatic dialing of a stored user number 
as indicated in the operation block 136. Should that user 
number or addressee number be busy as indicated in 
decision block 138, a second attempt will be made to 
contact the user using either the same number or the 
next stored number as the case may be. This is indicat- 
ed in decision block 139 and operation block 140. If 
there is no answer, decision block 141, then the same 
sequence of obtaining the next number followed by a 
redial may occur. If the number called is the last number 
in a sequence, then the message can be stored for later 
transmission. If the line is not busy then an inquiry can 
be included to determine if the answering system in- 
cludes voice mail. If such is the case, then the connect 
functions as indicated in operation block 142 may take 
place. This may include such things as sending out the 
"pound" tone of a touchtone telephone to terminate the 
recorded message. Once a connection is made, then 
the notification message, which has been prepared from 
the text file, along with the message identification or the 
identification associated with the scanned image stored 
in memory in particular location (see Figure 8 block 1 44) 
is transmitted to the user. This notification message is 
signified by operation block 146 in Figure 4. The system 
may then ask whether the user requests additional in- 
formation as signified by the "get command" in operation 
block 140. If the connection is to a voice mail box, it 
should be understood that there will be no response 
from the voice mail system hence there will no user 
password obtained in decision block 150, otherwise the 
system will check the password and, if acceptable, will 
proceed on to the user requests. Again, if the system 
called is a voice mail system then there will be no verbal 
response or touchtone response and thus, no user 



password requested. Should that occur the system then 
will default to the routine shown in Figure 9. 

Referring now to Figure 9, it should be remembered 
that during the initial phase of this program, there may 
s have been a request for an immediate print or an imme- 
diate relay either based on the system profile or the user 
profile. Thus, before the system goes back to stand-by 
and returns to the condition set forth in Figure 1 , the flag 
functions must be performed. This is indicated in oper- 
10 ation block 1 52 and the immediately following decisions 
1 54 and 1 56. In decision 1 54 the system responds if the 
print flag has been set on, that is if PF is equal to 1 the 
system will print the facsimile "immediately". It should 
be understood that this print function is a reproduction 
15 of the graphic input of the facsimile and not the ASCII 
text. However, it is in the purview of this invention such 
that ASCII text if produced by the character recognition 
portion of this program may also be printed out along 
with the graphic image or saved for later use. 

Decision 156 is implemented if the facsimile should 
be relayed. If such is the case, then the system will ask 
if there is a request for new number in decision block 
158. It should be understood that this decision block 158 
only comes into play during the interface between the 
addressee or user and the system which will be de- 
scribed below. If the "command" equals the stored 
number which, of course, it would if there were no inter- 
face between the user and the system, then the stored 
number will be dialed and the facsimile transmitted in 
the normal course of the events as indicated by opera- 
tion blocks 160 and 1 62. If there is an interface between 
the user and the system, then a new number may be 
entered by the user at that point using the touchtone pad 
on remote telephone 36 (see Figure 8). Once the flag 
function has been performed, the system will reset the 
flags to zero and return to its stand-by status to await 
the next incoming phone call. 

Referring again to Figure 4, if there is a valid user 
password in response to the Get Command (Block 1 50), 
that is an interface has been established between the 
system and the user through the notification program, 
then the sequence set forth in Figure 5 will follow. 

Referring to Figure 5, it should be understood what 
the relationship between the system and the user is. On 
the one hand, the user may be in contact with the system 
through a remote telephone such as telephone 36 (see 
Figure 8) or on the other hand through some other de- 
vice such as keyboard 18 or remote computer 38. The 
first step in Figure 5 is to "play" a menu providing the 
user the various options available. This is depicted by 
operation block 1 66 in Figure 5. The menu may be trans- 
mitted to the user on telephone 36 in an aural sense or 
may be visually presented if contact is through the key- 
board of a remote computer. The menu will provide the 
user with various options which may be implemented by 
pressing a particular number on the keypad or key- 
board. In the present embodiment, these options would 
include: 
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unange opiion 




Retrieve facsimile 


J. 


Print 


4. 


Relay 


5. 


Scan 


6. 


Keywords 


7. 


Recorded message 


8. 


Refile 


9. 


Stop 



Should the user elect to change options that is se- 
lect option 1 on the menu, the program will branch on 
decision block 170 so that either the "system" profile, if 
the user is given this option, or the "user" profile may be 
corrected or amended. This procedure is indicated by 
the loop 172 (Figure 5). 

Should the user opt for obtaining an abstract 
through the "command equal to retrieve" at decision 
block 174, the first step, as indicated in decision block 
176 wherein the retrieve flag is checked, is to see If a 
text file has been created. Reference should be made 
to Figure 2 wherein the procedure for creating a text file 
utilizing the ReadRight Program is discussed. Should 
the file be available then an abstract can be composed 
from the textual matter along with any other information 
available such as the identification number of the send- 
ing station, with associated preselected identification 
data as indicated in operation block 178. This abstract 
may be transmitted immediately to the user utilizing the 
text-to-speech capability 46 as shown in Figure 8 the 
abstract may be stored in memory 1 4 to be sent later 
based on a different option. Preferably the composed 
abstract would be sent at this point in this program as 
indicated in operation block 180. 

Should the user request the received facsimile be 
printed as shown in decision block 182, then the print 
flag will be set to 1 as shown in operation block 184 for 
subsequent print out. Of course, it should be understood 
that if the print flag has been set to 1 , at a previous point 
in the program, the resetting of the flag at this point will 
not change the program as the print flag is not to be 
considered a "toggle" command. 

Referring now to Figure 6, the user has the option 
of requesting from the telephone keypad at remote tel- 
ephone 36 that the facsimile be relayed. Should such 
be the case, then the relay flag RF is set to 1 . The user 
may also be given the option of entering a new phone 
number as indicated in loop 186. The purpose of giving 
the user the capability adding the new phone number is 
to cover those situations where the user is calling from 
a remote site not ordinarily frequented by the user. As 
can be seen the system permits the user to enter a reg- 
ular phone number in his or her user profile or on the 
system profile for a particular facsimile machine so that 
facsimile can be regularly forwarded either on system 
profile basis or the user profile basis to that phone 
number. In this instance, the user is on line with the sys- 
tem and can request the facsimile be sent to some other 



machine than the "regular" machine. 

A command for the machine to scan for images is 
indicated in decision block 188 is also provided to the 
user for remote implementation. This provision will be 
5 of particular help if the facsimile had originated from an 
unidentified location such as a commercial facsimile 
sending station and the user has not previously asked 
the system to scan for images either in the user profile 
or system profile as described above. Upon notification 
10 of the arrival of an unidentified facsimile, the user could 
initiate the scan function as described above and depict- 
ed in Figure 10. Should this option be selected, the "re- 
turn" at block 105 would either indicate a "match" or "no 
match" with the stored logo. If there was a match, then 
is the identification found in the scan function would be 
converted in operation block 190 into synthetic speech 
in the text-to-speech module 46 or a recorded message 
could be used or a combination of both. The converted 
voice message would then be transmitted to the user. 

If the user desires the system to do an additional 
search for key words then decision block 192 is imple- 
mented (Figure 6). The system will either search for the 
stored keywords if it has not already done so (see deci- 
sion block 1 94) or provide the user with the capability to 
enter new keywords from the keypad or a keyboard in 
operation block 196. This keyword search may be par- 
ticularly important if the user is operating from a remote 
computer, such as remote computer 38 (Figure 8) 
wherein ASCII text can be more readily entered into the 
keyboard of the remote computer. Loop 198, which per- 
forms the actual keyword search, differs somewhat from 
the keyword search in Figure 2. It should be pointed out 
that in Figure 2 the search for keywords did not produce 
anything but the possibility of a "print" based on the key- 
words found or a "relay" based on the keywords, or a 
"notify" based on the keywords found. In the instance 
where the user is in communication with the system a 
verbal message may be created. While the exact word- 
ing of the message is left up to the user, an appropriate 
message for the system would be "the system has found 
the following keywords:" followed by the list of the key- 
words. The keywords would be added to that message 
in operation block 200 in textual form (see also dialogue 
generator 58 in Figure 8). Once the search is completed, 
(decision block 201) then the entire message including 
the key words would be converted to speech in opera- 
tion block 202 to sent to the user through call router 32. 
If the user was at keyboard 18 or on a remote computer 
38, the message would be sent in ASCII text. 

The user is also given the option of recording a mes- 
sage just as in any voice mail system. This is represent- 
ed in decision block 203 with the recording taking place 
in operation block 204. Here again, this particular option 
would be appropriate if the remote user wished to leave 
a message for the operator for example or if the user is 
changing the stored voice messages such as the one 
just described in relation to the search for keywords. 
Referring now Figure 7, the user is again given the 
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option of obtaining at least portions of a converted file 
in aural form. Thus, the incoming facsimile may in effect 
be "read" to the user should the user so opt in this par- 
ticular sequence. This is represented by the decision 
block 205. Again, if the system profile had created a text s 
file from the graphic image as described in relation to 
Figure 2, the system will retrieve and convert that text 
file to speech as indicated in operation block 206 fol- 
lowed by transmission of the converted speech as 
shown in operation block 208. On the other hand, either 10 
the system profile or the user profile may not have con- 
verted the graphic image to a text file thus that may have 
to take place at this point with the user on-line. In this 
case, the language option may be chosen as indicated 
in operation block 210 and the created text file would is 
result using the ReadRight program as indicated in op- 
eration block 21 2. Subsequently that text file will be con- 
verted to speech in the language selected and transmit- 
ted to the user in the same manner as described above. 

Finally, the user is again given the option of utilizing 20 
any one of the afore-described options as indicated in 
decision block 210. Decision block 210 is the final option 
that can be entered from the keypad, that is to stop the 
interaction between the user and the system. Should the 
user elect to obtain more information then the system 25 
will jump back to the loop as shown in Figure 5 again 
playing the menu as indicated in operation block 166. 
This loop will continue until the user transmits a stop 
signal. 

Once the stop signal is transmitted then the system 30 
shifts to the final loop as shown in Figure 9 as described 
above. It is at this point that the print and relay functions 
are performed. Again, it should be noted that in the relay 
function, a new number can be entered from the keypad. 
This corresponds to loop 186 in Figure 6. 35 

After the print and relay functions are performed, 
the actions taken with respect to the incoming facsimile 
are recorded and the facsimile stored if required by the 
system as shown in operation block 213. All the flags 
are set to 0 as indicated in block 214, the call is termi- *o 
nated as indicated in termination or "hang up" box 216 
and the system goes back to a wait state. 

The description for notification to a remote tele- 
phone site such as telephone 36 is equally applicable 
to notification directed to a remote computer such as re- 45 
mote computer 38 as shown in Figure 8. Specifically, 
remote computer 38, and the sequences starting in Fig- 
ure 5 would be as with a manned terminal so that the 
menu indicated in Figure 5 could be displayed on a re- 
mote computer display device and an interaction com- so 
menced between the remote computer 38 and program 
as described herein. Of course, the transmission of au- 
ral speech which would occur in block 180 in Figure 5 
and also the messages sent in Figure 6 at blocks 190 
and 202 could still be sent utilizing the speaker capability ss 
available in some personal computers. On the other 
hand, it is within the capability of this system so that the 
text-to-speech capability, when in contact with a remote 



computer 38, could be augmented by the transmission 
of ASCII coded characters either simultaneously with 
the speech or without the speech capability. 

OPERATION OF THE PREFERRED EMBODIMENT 

Operation of the afore -described system should be 
apparent to those skilled in the art. However, reference 
is now made to Figure 8 to summarize of the operation 
of the system. 

The system consists of a computer 24 having the 
usual peripheral devices such as a printer, a display 
screen, a keyboard and a memory. In addition, the sys- 
tem preferably includes a scanner 54 along with the fac- 
simile and reception board 26. Also, included is a char- 
acter recognition system 50 along with various software 
modules described previously. The system, gives the 
user capability of receiving a remote facsimile through 
the facsimile board 26 in a graphic format. The received 
facsimiles are then stored in memory 14 in graphic form 
along with a capability to convert that facsimile into AS- 
CII characters so that a text file in ASCII code of the 
graphic image may be created. Various options are pro- 
vided either at the system level or the user level to per- 
form certain operations based on an incoming facsimile. 
Specifically, the facsimile can be printed out in the nor- 
mal manner or can be converted to speech through text- 
to-speech module 46 and transmitted through call router 
32 either to a remote telephone 36 or to a remote com- 
puter 38. Also, included in the system is the capability 
to recognize speech coming from the remote telephone 
36 over transmission line 40. The speech recognition 
system may give the capability to identify the user so 
that the degree of security is built into the system. 

As described above, the system can receive and 
distinguish a facsimile, a voice message or a computer 
message. If a facsimile is received, the system can then, 
based on previously entered information, notify an ad- 
dressee at a remote site of the contents of the facsimile. 
Further, the system can receive a voice message and 
then based on various commands relay information re- 
ceived by facsimile either in its entirety or in abstract 
form. 



Claims 

1. A communication system having a central device 
for converting a graphic image into spoken words, 
the graphic image represented by a single string of 
data composed of an ordered set of pixels, where 
each pixel may be represented by a binary bit, the 
device being characterized by comprising: 

facsimile means for receiving from a remote 
sender and transmitting to a remote receiver 
graphic images of textual materials; 
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computer data means for manipulating strings 
of data; 

storage means for storing the graphic image in 
binary form as a single string of data, at least s 
some of said graphic image representing writ- 
ten words; 

recognition means for recognizing, assembling 
and processing at least portions of the graphic io 
image into groups of coded characters each 
coded character represented by a plurality of 
more than one but less than nine binary bits and 
each coded character capable of being manip- 
ulated as a separate string of data by the com- 15 
puter data means; 

text-to-speech means for converting the groups 
of coded characters into spoken words; and 

20 

communication means for establishing tele- 
phonic communication over telephone circuitry 
with a human being remotely located relative to 
said device; and 

25 

notification means responsive to the coded 
characters converted by said recognition 
means for activating said communication 
means to notify a human being remotely locat- 
ed from said device of the presence of said fac- 30 
simile. 

2. The system of claim 1 , comprising facsimile means 
for converting binary coded data strings, each string 
representing a character, into areas of pixels having 35 
dimensions of n bits by m bits, n and m being integer 
numbers said facsimile means further for transmit- 
ting said nxm areas of pixels to a remote site. 

3. The system of claim 1 further including means to 40 
store recorded spoken words and wherein the text- 
to-speech means includes means for serially mixing 
recorded spoken words with spoken words ob- 
tained from converting groups of coded characters 
whereby the recorded spoken words and the spo- 45 
ken words obtained from converted groups may se- 
quentially be heard. 



printer means responsive to said processor 
means for printing pages of said strings of bi- 
nary bits whereby the printed pages substan- 
tially resemble the scanned marked pages. 

5. The system of claim 1 further comprising: 

logo storage means for storing known images 
along with a unique identification 

logo recognition means for comparing portions 
of a received facsimile image to known images 
to identify the remote sender of at least some 
of the received facsimile image. 

6. The system of claim 1 further including keyword 
means for comparing groups of coded characters 
converted from graphic images by said recognition 
means to known groups of coded characters. 

7. The system of claim 2 further including means to 
store recorded spoken words and wherein the text- 
to-speech means includes means for serially mixing 
recorded spoken words with spoken words ob- 
tained from converting groups of coded characters 
whereby the recorded spoken words and the spo- 
ken words obtained from converted groups may se- 
quentially be heard. 

8. The system of claim 1 wherein the text-to-speech 
means further includes language means respon- 
sive to the processor means for directing the con- 
version of groups of words to be accomplished such 
that the spoken word shall be in a particular lan- 
guage. 

9. The system of claim 8 wherein the processor in- 
ludes means for converting textual matter repre- 
sented by binary coded characters into a graphic 
image wherein the binary coded characters are rep- 
resented by pixels, each pixel being represented by 
a binary digit. 

10. The system of claim 8 wherein the means for re- 
ceiving binary representations further includes 
means for transmitting a graphic image to a remote 
site. 



4. The system of claim 3 wherein the computer means 
further includes: so 

scanner means for optically scanning marked 
pages and converting the markings into strings 
of binary bits; 

55 

processor means for manipulating said strings 
of binary bits; and 



11. The system of claim 10 further including reception 
means for receiving data from a remote site, said 
reception means further including means for distin- 
guishing voice communications from binary repre- 
senting of data. 

12. The system of claim 10 further including input 
means for inputting textual matter in a character by 
character manner, each of said characters uniquely 
represented by a group of at least five binary digits; 
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and 

text to graphic conversion means for converting 
groups of binary digits representing characters to 
strings of binary digits representing a graphic de- 
piction of the inputted textual matter. s 

13. The system of claim 1 wherein the notification 
means includes speech means for aurally including 
at least some of the words of the spoken words ob- 
tained from converting the coded characters. io 

14. The system of claim 1 wherein the notification 
means includes speech means for aurally including 
at least some of the words of the spoken words ob- 
tained from converting the coded characters. is 

15. The system of claim 1 further comprising mixing 
means for serially mixing recorded spoken words 
with the spoken words obtained from converting 
groups of coded characters. 20 

PatentansprGche 

1 . Ein Kommunikationssystem mit einer zentralen Ein- 2s 
heit fur die Umwandlung eines grafischen Abbilds 
in gesprochene Sprache. Dabei wird das grafische 
Abbild durch eine Zeichenfolge reprasentiert, die 
aus einer geordneten Menge von Pixeln besteht, 
wobei jedes Pixel durch ein Binarbit dargestellt wer- 30 
den kann. Das System umfaflt: 

eine Faxeinrichtung, urn von einemfernen Sen- 
der grafische Abbilder von Text empfangen zu 
konnen und sie an einen fernen Empfanger 35 
ubermitteln zu konnen; 

EDV-Mittel fur die Bearbeitung von Daten; 

Speichermedien fur die Speicherung des grafi- 40 
schen Abbilds in binarer Form als Zeichenkette 
(zumindest Speicherung einiger der besagten 
grafischen Abbilder, die geschriebene Worter 
reprasentieren); 

45 

Erkennungseinheiten furdas Erkennen, Erstel- 
len und Bearbeiten von zumindest Teilen des 
grafischen Abbilds in Gruppen kodierter Zei- 
chen, wobei jedes kodierte Zeichen mehr als 
einem, aber weniger als neun Binarbits ent- 50 
spricht und jedes kodierte Zeichen von den o. 
g. EDV-Mitteln als separate Datenfolge verar- 
beitet werden kann; 

Text-Sprache-Einrichtung fur die Konvertie- 55 
rung der Gruppen kodierter Zeichen in gespro- 
chene Worter; 



Kommunikationsmittel fur die Herstellung einer 
Telefonverbindung mit einer Person, die sich an 
einem (bezogen auf das besagte System) fer- 
nen Standort befindet; 

Benachrichtigungsmittel, die auf die von den 
Erkennungseinheiten konvertierten, kodierten 
Zeichen reagieren konnen, urn die Kommuni- 
kationsmittel zu aktivieren, damit eine an einem 
fernen Standort befindliche Person von dem 
Vorhandensein des besagten Fax in Kenntnis 
gesetzt wird. 

2. Das System nach Anspruch 1 einschlieBlich einer 
Faxeinrichtung fur die Konvertierung binar kodierter 
Datenketten (wobei jede Kette ein Zeichen repra- 
sentiert) in n x m groGe Pixel (wobei n und m ganze 
Zahlen sind) sowie fur die Ubermittlung besagter n 
x m groBer Pixel an einen fernen Standort. 

3. Das System nach Anspruch 1 mit zusatzlichen Me- 
dien fur die Speicherung aufgezeichneter gespro- 
chener Worter, wobei die Text-Sprache-Einrichtung 
Werkzeuge fOr das serielle Mischen aufgezeichne- 
ter gesprochener Worter mit gesprochenen Wor- 
tern, die durch Konvertierung von Gruppen kodier- 
ter Zeichen erhalten wurden, umfaGt; dadurch kon- 
nen die aufgezeichneten gesprochenen Worter und 
die durch Konvertierung erhaltenen Worter der Rei- 
he nach gehort werden. 

4. Das System nach Anspruch 3, wobei die EDV-Mittel 
zusatzlich einschlieSen: 

Scannerwerkzeuge fur das optische Abtasten 
markierter Seiten und die Konvertierung des 
Markierten in Ketten von Binarbits; 

Verarbeitungseinrichtungen fur die Verarbei- 
tung dero.g. Ketten von Binarbits; 

Druckeinrichtungen, die auf die o.g. Verarbei- 
tungseinrichtungen reagieren, urn Seiten be- 
sagter Ketten von Binarbits zu drucken, wo- 
durch die gedruckten Seiten im wesentlichen 
den eingescannten markierten Seiten gleichen. 

5. Das System nach Anspruch 1, aber zusatzlich mit: 

Logospeicherungswerkzeugen fur das Spei- 
chern bekannter Bilder zusammen mit einer 
eindeutigen Identifikation; 

Logoerkennungswerkzeuge fur den Vergleich 
von Teilen eingegangener Faxgrafiken mit be- 
kannten Bildern, urn die Absender mindestens 
eines Teils der eingegangenen Faxgrafiken zu 
identifizieren. 
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.6. Das System nach Anspruch 1 , aber zusatzlich mit 
Stichwort-Suchwerkzeugen fur den Vergleich von 
Gruppen kodierter Zeichen, die von den o.g. Erken- 
nungswerkzeugen aus grafischen Abbildern kon- 
vertiert wurden, mit bekannten Gruppen kodierter s 
Zeichen. 

7. Das System nach Anspruch 2, aber zusatzlich mit 
Mitteln fur die Speicherung aufgezeichneter ge- 
sprochener Worter, wobei die Text-Sprache-Ein- 10 
richtungen Mittel fur das serielle Mischen aufge- 
zeichneter gesprochener Worter mit gesprochenen 
Wortern umfassen, die durch Konvertierung von 
Gruppen kodierter Zeichen erhalten wurden; da- 
durch konnen die aufgezeichneten gesprochenen *5 
Worter und die durch Konvertierung erhaltenen ge- 
sprochenen Worter der Reihe nach gehort werden. 

8. Das System nach Anspruch 1 , wobei die Text-Spra- 
che-Einrichtungen ferner Sprachwerkzeuge umfas- 20 
sen, die auf die Verarbeitungseinrichtungen reagie- 
ren, urn die konvertierten Gruppen von Wortern so 

zu manipulieren, daft das gesprochene Wort in ei- 
ner bestimmten Sprache erscheint. 

25 

9. Das System nach Anspruch 8, wobei die Verarbei- 
tungseinrichtung Mittel umfaBt fur die Konvertie- 
rung von Text in Form von binar kodierten Zeichen 
in ein grafisches Abbild, in dem die binar kodierten 
Zeichen durch Pixel dargestellt werden, wobei je« 30 
des Pixel von einer Binarziffer dargestellt wird. 

10. Das System nach Anspruch 8, wobei die Mittel fur 
den Empfang binarer Darstellungen auGerdem Mit- 
tel fur die Ubermittlung eines grafischen Abbilds an 35 
eine feme Gegenstelle umfassen. 

11. Das System nach Anspruch 10, aber zusatzlich mit 
Empfangsmitteln fur den Empfang von Daten einer 
fernen Gegenstelle, wobei die besagten Empfangs- 40 
mittel auflerdem Werkzeuge enthalten, die die 
Sprachubertragung von der binaren Darstellung 
von Daten unterscheiden konnen. 

12. Das System nach Anspruch 10, aber zusatzlich mit 45 
Eingabewerkzeugen fur die Eingabe von Text (Zei- 
chen fur Zeichen), wobei jedes dieser Zeichen 
durch eine Gruppe von mindestens funf Binarziffern 
eindeutig dargestellt wird; 

Text-Grafik-Konvertierungs-Werkzeuge fur die so 
Konvertierung von Gruppen von Binarziffern, die 
Zeichen reprasentieren, in Ketten von Binarziffern, 
die eine grafische Abbildung des eingegebenen 
Textes darstellen; 

55 

13. Das System nach Anspruch 1, wobei die Benach- 
richtigungsmittel sprachliche Werkzeuge umfas- 
sen, urn akustisch zumindest einige der Worter des 



durch Konvertierung der kodierten Zeichen erhalte- 
nen, gesprochenen Textes zu erfassen. 

14. Das System nach Anspruch 1, wobei die Benach- 
richtigungsmittel sprachliche Werkzeuge umfas- 
sen, urn akustisch zumindest einige der Worter des 
durch Konvertierung der kodierten Zeichen erhalte- 
nen, gesprochenen Textes zu erfassen. 

15. Das System nach Anspruch 1, aber zusatzlich mit 
Mischwerkzeugen fur das serielle Mischen aufge- 
zeichneter gesprochener Worter mit den gespro- 
chenen Wortern, die durch Konvertierung von 
Gruppen kodierter Zeichen erhalten wurden. 



Revendications 

1. Un systeme de communication dote d'une unite" 
centrale pour la conversion d'une image graphique 
en mots partes; I'image graphique est representee 
par une seule chaine de donnees composees d'un 
ensemble ordonne de pixels, chaque pixel pouvant 
dtre represents par un element binaire. L'unite com- 
prend: 

un outil de teiecopie pour la reception d'un 
emetteur distant et la transmission a un recep- 
teur distant d'images graphiques de textes; 

un outil de traitement de donnees informatique 
pour la manipulation de chaines de donnees; 

un outil de stockage pour I'enregistrement de 
I'image graphique sous forme binaire comme 
une seule chaine de donnees, au moins une 
partie de ladite image graphique repr6sentant 
des mots ecrits; 

un outil de reconnaissance pour reconnaitre, 
assembler et traiter au moins des parties de 
I'image graphique en groupes de caracteres 
codes, chaque caractere code etant represente 
par une plurality de plus d'un mais moins de 
neuf elements binaires et chaque caractere co- 
de etant susceptible d'etre manipule comme 
une chaine s6paree de donnees par I'outil de 
traitement de donnees informatique; 

un outil de conversion texte/parole pour la con- 
version de groupes de caracteres codes en 
mots paries; et 

un outil de communication pour I'etablissement 
de la communication teiephonique sur les cir- 
cuits teiephoniques avec un etre humain situe 
a distance par rapport a ladite unite; et 
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ges graphiques par ledit outil de reconnaissance a 
des groupes connus de caracteres codes. 

7. Le systeme de la revendication 2 incluant en outre 
s un outil de stockage des mots partes enregistrSs et 

dans lequel I'outil de conversion texte/parole indue 
un outil pour le melange en serie de mots partes 
enregistres avec des mots partes obtenus de la 
conversion de groupes de caracteres codes, per- 
10 mettant d'entendre sequentiellement les mots par- 
tes enregistres et les mots partes obtenus de grou- 
pes convertis. 

8. Le systeme de la revendication 1 dans lequel I'outil 
75 de conversion texte/parole inclut en outre un outil 

linguistique reagissant au processeur pour orienter 
la conversion de groupes de mots a executer de tel- 
le sorte que le mot parte sera dans une langue par- 
ticuliere. 

20 

9. Le systeme de la revendication 8 dans lequel le pro- 
cesseur inclut un outil pour convertir le texte repre- 
sente par des caracteres codes binaires en image 
graphique dans laquelle les caracteres codes binai- 

25 res sont repr6sentes par des pixels, chaque pixel 
etant represente par un Element binaire. 



un outil d'avertissement r6agissant aux carac- 
teres codes convertis par I'outil de reconnais- 
sance pour activer I'outil de communication afin 
d'avertir un etre humain homme situe a distan- 
ce par rapport a ladite unite" de la presence de 
ladite tetecopie. 

2. Le systeme de la revendication 1 , comprenant un 
outil de tetecopie pour la conversion de chalnes de 
donneesaxtees binaires, chaque chaine repr6sen- 
tant un caractere, en zones de pixels ayant des di- 
mensions de n bits x m bits, n et m etant des nom- 
bres entiers, ledit outil de tetecopie servant par 
ailleurs a la transmission desdites zones n x m de 
pixels a un site distant. 

3. Le systeme de la revendication 1 incluant en outre 
un outil pour stocker les mots partes enregistres et 
dans lequel I'outil de conversion texte/parole inclut 
un outil pour le melange en s6rie de mots paries 
enregistres avec des mots partes obtenus de la 
conversion de groupes de caracteres codes, per- 
mettant d'entendre sequentiellement les mots par- 
tes enregistres et les mots partes obtenus de grou- 
pes convertis. 

4. Le systeme de la revendication 3 dans lequel I'outil 
informatiques inclut en outre: 

un scanner pour le balayage optique de pages 
reperees et la conversion des reperes en chal- 
nes dtetements binaires; 

un processeur pour la manipulation desdites 
chaTnes dtetements binaires; et 

une imprimante reagissant audit processeur 
pour I'impression des pages desdites chaTnes 
dtetements binaires, par laquelle les pages im- 
primees ressemblent substantiellement aux 
pages reperes num6risees. 

5. Le systeme de la revendication 1 comprenant en 
outre: 

un outil de stockage de logos pour le stockage 
d'images connues avec une identification uni- 
que 



10. Le systeme de la revendication 8 dans lequel I'outil 
de reception des representations binaires inclut en 
outre un outil de transmission d'image graphique 
vers un site distant. 

11. Le systeme de la revendication 1 0 incluant en outre 
un outil de reception pour recevoir des donnes d'un 
site distant, ledit outil de reception incluant en outre 
un outil pour distinguer les communications vocales 
de la representation binaire de donn6es. 

12. Le systeme de la revendication 10 incluant en outre 
un outil de saisie pour I'encodage de texte caractere 
par caractere, chacun desdits caracteres etant re- 
presente de maniere unique par un groupe d'au 
moins cinq chiffres binaires; et 

un outil de conversion texte/graphique pour conver- 
tir des groupes de chiffres binaires representant 
des caracteres en chaTnes de chiffres binaires re- 
presentant une illustration graphique du texte enco- 
de. 
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un outil de reconnaissance de logos pour com- so 
parer des parties d'une image recue par tete- 
copie a des images connues afin d'identifier 
I'expediteur distant d'au moins une partie de 
Timage recue par tetecopie. 

55 

6. Le systeme de la revendication 1 incluant en outre 
un outil de recherche de mots-ctes pour comparer 
des groupes de caracteres codes convertis d'ima- 



13. Le systeme de la revendication 1 dans lequel I'outil 
de notification inclut un outil vocal pour inclure ora- 
lement au moins quelques-uns des mots partes ob- 
tenus de la conversion des caracteres codes. 

14. Le systeme de la revendication 1 dans lequel I'outil 
de notification inclut un outil vocal pour inclure ora- 
lement au moins quelques-uns des mots partes ob- 
tenus de la conversion des caracteres codes. 
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15. Le systeme de la revendication 1 , incluant en outre 
des moyens pour le melange en s6rie de mots par- 
ies enregistr6s avec des mots parl6s obtenus de la 
conversion de groupes de caracteres cod6s. 

5 
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